Shoot Tip Meristem Cryopreservation of Hypericum Species.
Based on our long-standing experience with in vitro culture of Hypericum perforatum, a clonal multiplication system and vitrification-based cryopreservation protocols have been applied to several Hypericum species: H. humifusum L., H. annulatum Moris, H. tomentosum L., H. tetrapterum Fries, H. pulchrum L., and H. rumeliacum Boiss. The shoot tips were cryopreserved using a uniform procedure that includes pretreatment with abscisic acid (ABA), PVS3 cryoprotection, and direct immersion into the liquid nitrogen (LN). The freezing-tolerant Hypericum species were pre-exposed to the cold acclimation conditions performed by a 7-day exposure to 4 °C. The content of naphtodianthrones (hypericins) including hypericin, pseudohypericin, and their protoforms was quantified by HPLC. Ploidy of plants was determined by both flow cytometry of leaf tissue and chromosome counts of root tip meristematic cells. We have shown that the post-thaw recovery rate of the shoot tips, pretreated with 0.076 μM ABA for 7 days at room temperature, led to the post-cryogenic survival from 5 % in H. tomentosum to 21 % in H. annulatum. As compared to the untreated (control) plants, the content of hypericins in plants regenerated after cryopreservation remained unchanged or decreased in H. perforatum, H. humifusum, H. annulatum, H. tomentosum, H. tetrapterum, and H. rumeliacum. However, the pre-exposition of the freezing-tolerant H. perforatum to cold acclimation prior to excision of the shoot tips has improved the post-thaw recovery to 45 % and resulted in threefold increase of the total hypericin content.